A 94-year-old female patient presented with anorexia and left axillar lymphadenopathy on admission. Her past history was angina pectoris at 83 years of age and total gastrectomy due to gastric cancer at 87 years. The family history revealed that her son had had a malignant lymphoma, the histopathological diagnosis of which was diffuse large B-cell lymphoma. A physical examination showed both cervical, axillar, and inguinal lymphadenopathy without tenderness. She had elevated lactate dehydrogenase, ferritin, and soluble interleukin-2 receptor (sIL-2R). Whole-body computed tomography confirmed the cervical, axillary, and inguinal lymphadenopathy. Gallium-68 imaging revealed positive accumulation in these superficial lymph nodes. A right inguinal lymph node biopsy showed features of Epstein-Barr virus-associated lymphoproliferative disorder. Immunohistological studies on this lymph node biopsy showed CD20-positive large cells, CD3-positive small cells, and CD30-partlypositive large cells. In situ hybridization showed Epstein-Barr virus-positive, LMP-partlypositive, and EBNA2-negative cells. She refused chemotherapy as her son had died from hematemesis during chemotherapy. She received intravenous hyperalimentation for 1 month after admission. No palpable lymph nodes were identified by physical examination or Case
Introduction
Epstein-Barr virus (EBV)-positive diffuse large B-cell lymphoma (DLBCL) of the elderly was included in the 2008 WHO classification as a new provisional entity and is defined as blastic, clonal B-cell proliferation associated with EBV occurring in patients >50 years of age, presumably due to senescence of the immune system [1] . Patients with EBV-positive DLBCL of the elderly, whose clinical course is characterized by a short survival rate of approximately 24 months, were initially described by Oyama et al. [2] in 2003 in a study of 22 immunosenescent elderly patients.
We treated a 94-year-old female who was diagnosed with EBV-positive DLBCL of the elderly. However, her lymphadenopathies regressed and her symptoms remitted completely without chemotherapy. Autopsy was performed after she died with pneumonia. We present this rare case including a review of the literature.
Case Report
A 94-year-old female patient presented with anorexia and left axillar lymphadenopathy on admission. Her past history was angina pectoris at 83 years of age and total gastrectomy due to gastric cancer at 87 years. The family history revealed that her son had had a malignant lymphoma, the histopathological diagnosis of which was DLBCL. A physical examination showed both cervical, axillar, and inguinal lymphadenopathy without tenderness. She refused chemotherapy as her son had died from hematemesis during chemotherapy. No palpable lymph nodes were identified by physical examination or computed tomography 3 months after admission, and regression of soluble interleukin-2 receptors (sIL-2R) was observed. She died from pneumonia 10 months later after initial symptoms of anorexia.
The patient had elevated ferritin, sIL-2R, and lactate dehydrogenase (LDH). These titers decreased gradually over the 10 months after admission ( fig. 1 ). Whole-body computed tomography showed cervical, axillar, and inguinal lymphadenopathy ( fig. 2) , and Gallium-68 imaging revealed positive accumulation in both cervical and axillar lymph nodes ( fig. 3) .
Two right inguinal lymph node specimens measuring 20 × 11 × 8 mm and 10 × 7 × 5 mm were removed. After fixation in 10% buffered formalin for 24 h, these excision biopsies were embedded in paraffin, sectioned at 4 μm, and stained with hematoxylin-eosin. Atypical large lymphoid cells were found with chromatin-rich nuclei and small-sized cells ( fig. 4a) . Immunohistological studies on this lymph node biopsy showed CD20-positive large cells, CD3-positive small cells, and CD30-partly-positive large cells ( fig. 4b) . In situ hybridization showed EBV-positive ( fig. 4c) , LMP-partly-positive, and EBNA2-negative cells.
Discussion
We have presented a case of EBV-positive DLBCL of the elderly which remitted completely without chemotherapy. No lymph nodes were palpable, and circulating LDH, ferritin, and sIL-2R were decreased after admission.
This case is unusual with respect to the patient's age and DLBCL regression. Our patient is the oldest case of EBV-positive DLBCL of the elderly in the literature [2] [3] [4] . As we have confirmed that EBV-positive DLBCL of the elderly can be identified in such very old patients, future diagnoses in elderly persons with immunosenescence should consider EBV-positive DLBCL of the elderly. Although the spontaneous regression of DLBCL is extremely rare, it has been reported previously in organs such as the tongue, ocular portion, and central nervous system [5] [6] [7] . However, to the best of our knowledge, no case of spontaneous regression of EBV-positive DLBCL of the elderly in lymph nodes has been reported.
Ferritin, sIL-2R, and LDH are all elevated in malignant lymphoma [8] . Indeed, elevation of LDH is one of the worst prognostic factors for EBV-positive DLBCL of the elderly [3] . This patient showed a decrease in circulating ferritin, sIL-2R, and LDH with regression of lymphadenopathy. As such, a regression of this type could be predicted from these data.
The pathophysiology of EBV-positive DLBCL of the elderly is considered to be related to immunosenescence, genetic factors, and EBV infection [5] . This patient's son was previously diagnosed with malignant lymphoma, with a histopathological diagnosis of DLBCL, which is negative for EBV infection. As such, genetic factors may play a more important role in the occurrence of EBV-positive DLBCL of the elderly.
Nutritional control is known to affect immunomodulation in the elderly [9] . As a result, an optimal nutritional strategy could help to maintain a healthy immune system in such patients and increase their resistance to infection and other immune-related diseases. Nutritional status can also alter immune function, which may be relevant to lymphoma genesis [10] . As one important mechanism in lymphoma genesis appears to be related to immunosenescence, EBV-positive DLBCL of the elderly may well be related to an immunologic deterioration derived from the aging process. The fact that decreased lymphadenopathy was observed after sufficient nutrition in our case may be related to the recovery of immunosenescence, thereby possibly constituting a spontaneous remission factor in this case of EBV-positive DLBCL of the elderly.
Conclusions
EBV-positive DLBCL of the elderly is rare, occurring in patients >50 years of age, presumably due to senescence of the immune system. Our case remitted completely without chemotherapy after nutritional control. Although spontaneous remission factors are not clear, immunomodulation in the elderly could be considered. The prognosis and management of EBV-positive DLBCL of the elderly can be changed by nutritional control. 
